Introduction
Maternal mortality is a major public health challenge in Cameroon with an estimated rate of 782 per 100000 live births. It remains a dilemma because young mothers and adolescent girls contribute to more than a third of cases [1] . According to the National Statistics Institute in 2015, young girls aged b15 to 24 years constituted 10.4% of the Cameroon population and less than 15% of these were using a modern contraceptive method [2] leading to unintended pregnancies which greatly contributed to high maternal and neonatal mortality through increased risk for unsafe abortion, birth injuries and postpartum depression.
Modern contraception refers to technological advances designed to overcome biology. This includes methods like pills, condoms, intrauterine devices, injectables etc. which prevent pregnancy by interfering with the normal processes of ovulation, fertilization and implantation [3] Contraceptive use is persistently low among young girls [4] . In a systematic review in Sub-Saharan Africa, Blackstone et al found that negative factors prohibiting contraceptive use were women's misconceptions of contraceptive side-effects, male partner disapproval, and social/cultural norms surrounding fertility. On the other hand, positive factors included education, employment, and communication with male partner [5] .
In Cameroon, Essiben et al found that factors preventing the use of modern contraceptive methods among sexually active adolescent girls included living with both parents, not living with one's mother, unable to talk about sexuality with one's peers, the practice of anal coitus as well as ignorance regarding injectable contraceptive methods [6] . Hence how about factors determining the use of modern contraceptive in adolescent girls and young women?
We sought to determine those factors in a case control study among adolescent girls and young women at the YIU to obtain evidence towards reducing maternal mortality in this population in our country.
Patients and method

Method
We carried out a case-control study over a 7 months period (from the 1st November 2018 to the 31 May 2019) at the University of Yaoundé I (UYI). Our study population consisted of adolescent girls and young women aged between 15-24 years old. We compared each case (female student using modern contraceptive method) with two controls (female student who didn't use modern contraceptive method).
Data
socio-demographic characteristics (age, religion, region, marital status and source of income), gyneco-obstetrical history (age of first sexual intercourse, number of sexual partners, history of STIs, history of pregnancy, age of first pregnancy, number of children, history of abortion) and knowledge of modern contraceptive methods were collected through a pre-tested survey form in female students of the Faculty of Sciences of the UYI, aged between 15-24 years old through group interviews after obtaining their informed consent. An authorization was obtained beforehand from the Institutional Ethics committee for Research on Human Health of the University of Douala and administrative authorization of the faculty of Sciences of the University of Yaoundé I.
Patients
In this study, 702 women were included, with 234 cases and 438 controls; Inclusion criteria were female students aged between 15-24 years old, using modern contraceptive methods (cases), and female students aged between 15-24 years old who didn't use modern contraceptive method (controls). All the patients were in bachelor level at The Faculty of Sciences of the UYI. Students of others Faculties, less or above the age range of the study or those who didn't consent to participate and male students were not included. Those with incomplete survey forms were excluded. Included female students were recruited through a pre-tested survey form after obtaining their informed consent.
Statistical analysis
Descriptive statistics, bivariate and multivariate logistic regressions were performed to assess socio-demographic characteristics, gynecoobstetrical history and knowledge of modern contraceptive methods. Crude Odds Ratio (COR) and Adjusted Odds Ratio (AOR) with their corresponding 95% confidence intervals (95% CI) were computed using the Statistical Package for the Social Sciences version 22.0. The significance threshold was set at 0.05.
Results
Socio-demographic features
The study population was mainly over 19 years of age (54.40%). The mean age was 20 ± 1.6 years. Most of them were single (85.3%). The students were mostly in bachelor level I (51.1%) and the Christian religion was the most represented (76.35%). Parents were the major source of income in this study ( Table 1 ).
Use of modern contraceptive method
The most widely used modern contraceptive method was the male condom (42.3%) followed by the Pill (37.6%) ( Figure 1 ). Personal desire for contraception was main reason for using modern contraceptive methods (58.6%) ( Table 2) . Similarly, the most common reason given for students not using a modern contraceptive method was personal refusal (50.2%) ( Table 3 ).
Knowledge of modern contraceptive method
The most common source of information about MCMs in our population was school (68.1%) followed by health care providers 
Summary of statistically significant predictors of modern contraceptive use after bivariate analysis
In this study predictive factors determining modern contraceptive use among adolescent girls and young women after bivariate analysis were: the age > 19 years (OR = 2.33, 95% CI = 1.72-3.18), being in bachelor level 2 (OR = 1.38, 95% CI = 1.03-1.85), marital status (OR = 1.89, 95% CI = 1.14-3.12) or cohabiting with a partner (OR = 1.94, 95% CI = 1.14-3.30), the partner as a source of income (OR = 3.48, 95% CI = 2.45-4.95), the first sexual intercourse before 15 years old (OR = 2.61, 95% CI = 1.45-4.84), having only one sexual partner (OR = 2.54, 95% CI = 1.89-3.42), history of sexual transmitted infections (OR = 6.93, 95% CI = 4.07-12.14), pregnancy (OR = 4.07, 95% CI = 2.67-6.24) and abortion (OR = 7.53, 95% CI = 4.65-12.46); age of first pregnancy > 15 (OR = 7.87, 95% CI = 1.04-193.78), knowledge on modern contraceptive methods (OR = 10.5, 95% CI = 4.2-34.41), health providers (OR = 2.07, 95% CI = 1.54-2.80) and friends as source of information (OR = 1.49, 95% CI = 1.07-2.06) ( Table 5 ).
Summary of statistically significant predictors of modern contraceptive use after multivariate analysis
In this study predictive factors determining modern contraceptive use among adolescent girls and young women after multivariate analysis were: the age > 19 (AOR = 2.18; 95% CI = 1.46-3.27), the partner as a source of income (AOR = 1, 96; 95% CI = 1.08-3.59), the first sexual intercourse before age 15 (AOR = 4.25; 95% CI = 2.13-8.52), history of STIs (AOR = 2.97; 95% CI = 1.59-5.59), abortion (AOR = 4.33; 95% CI = 2.43-7.75) and pregnancy (AOR = 2.07, 95% CI = 1.22-3.59), as well as knowledge on modern contraceptive methods (AOR = 6.77, 95% CI = 2.33-19.69) Table 6 .
Discussion
Family planning is one of the globally recognized essential strategies for reducing maternal mortality [7] and acting on adolescent girls and young women would yield to more conclusive results.
We observed that the study population was mainly over 19 years and women above this age were two-fold likely to use MCMs than adolescents aged 15-19 years. Indeed, in the Demographic Health Survey (DHS) 2011 in Cameroon, there was an increase of 5 % in MCMs use between adolescent aged 15-19 years than their counterpart aged 20-24 years. Several barriers such as concerns about confidentiality and parental notification, cost, knowledge deficits among adolescents and health care providers… could explain the low contraceptive use in the age bracket of 15-19 years versus 20-24 years [4] . On the other hand, women aged 20-24 years understand the consequences of engaging in unprotected sexual act or without contraceptive use compared to adolescents. Our results concur with the findings of previous studies in Malawi and Nepal which also reported reduced contraceptive use among adolescents compared to women aged 20-24 years [2, 8] .
Being married was a factor preventing MCMs use among women in our study, contrasting with results of Afriyie et al in Ghana [9] . This difference can be due to the fact that, their study included women aged 18-49 years and married women in our study were young and seeking for children. We further observed that female students who had partner as source of income were approximately two-fold likely to use MCMs than those who had parents as income source. Indeed, students who depend on the partner as a source of income may have a higher rate of sexual exposure than those who depend on parents, and because of their educational status in this study, they may manifest greater awareness on the dangers of unprotected sexual intercourse and unintended pregnancies [10] .
The students who had started sexual activity before the age of 15 where 4-fold more likely to use MCMs while those who had an history of STIs where thrice as likely to use MCMs. Indeed, students with early sexual activity would have more experience than those who start their sexual lives later and would be more confronted with early and unintended pregnancies, abortions and STIs leading to an increase in contraceptives use among them. Different results were found by Tamang et al who found that the non-use of MCMs was associated with young age at first sexual intercourse, and this was linked to the influence of religion on MCMs use as he included Hindus in his study [11] . In a study conducted to identify factors associated with a history of sexually transmitted infections in Ghanaian women 15 -24 years Ohene et al. found that compared to those denying a history of STI, the STIs group was more likely to use a condom at their last sexual encounter (27% vs 17%, p = 0.003). Thus going in line with our finding, suggesting that women with STIs history have greater awareness as per the consequences of STIs and are more likely to prevent it in further relationships [12] .
Our findings indicated that women with history of pregnancy and abortion were respectively two and four-fold more at risk to use MCMs than their counterparts. Similar results were found by Geremew et al. who showed that MCMs use was associated with pregnancy history but also indicated that the risk of MCMs use decreased with parity. He concluded that, providing modern contraceptives targeting grand multiparous women is crucial [13] . Women who had an abortion may experience pain, stress, and endanger their lives when it is done under unsafe conditions especially in a country where it remains prohibited as it is in Cameroon [14] . Therefore, they would be more likely to use MCMs than the others. In a study involving 1,176 women aged 15-49 years which aimed to examine associations between abortion history and use of a modern contraceptive method among women in Luanda, Morris et al found that a history of induced abortion was associated with use of a MCMs and the commonest contraceptive used by those women was condoms [15] , as is it in our study, indicating that despite adoption of a MCM, many women are still at risk for an unintended pregnancy. Indeed the effectiveness of male condoms for pregnancy prevention depends upon whether they are used consistently and correctly. With consistent, correct use, the pregnancy rate is 2%; with typical use it is 18% [4] .
Knowledge on MCMs was the most important determinant of their use in this study. Indeed knowledge on MCMs is significantly associated with the educational level as is it in many published studies [2, 5, 8, 9, 13] , and our study population consisted of young girls in undergraduate studies at university. Therefore, the link between knowledge and use of MCMs appears logically and clearly in our study. Education empowers women to have autonomy in making important decisions regarding fertility related issues and also helps them exercise reproductive health rights compared to uneducated women. Moreover, educated women could probably have a better understanding of the benefits of using contraception to reduce unintended pregnancies than women with no education. For that reason, it is necessary that family planning service providers must place special emphasis on, and address the needs of women with little or no health knowledge education during family planning sessions to provide them with basic reproductive knowledge to improve uptake of contraceptives [2] . Moreover, it may be important for policy makers in Cameroon to formulate and enforce policies that promote quality education and efficient counseling on the use of modern contraceptive methods in pre-university settings to reduce maternal mortality in our country.
Some limits of this study should be considered. Sexuality is still a taboo subject in our environment. Discussion group preceding the distribution of the questionnaires could have influence the students' responses.
Conclusion
In this study, the determinants of modern contraceptive methods use were the age > 19, being married, the partner as source of income, the first sexual intercourse before the age of 15, the history of STIs, pregnancy number ≥ 1, and abortion and Knowledge on MCMs. The determinants identified are factors that educators can rely on to increase the protection of these young, vulnerable students. Pregnancy among female students occurs under difficult socio-economic conditions and contributes to thwarting their academic and life projects. Female students will resort to clandestine abortions because Cameroonian law is restrictive in this respect and secure abortions are not accessible. Education before admission to university will give them attitudes and behaviors that allow them to adopt contraceptive methods.
